Abstract The majority of Americans identify themselves as belonging to some religious group. There is a mixed body of literature on whether or not religious affiliation has an influence on engaging in risky behaviors among young adults attending college. This study examined associations between religious affiliation, risky sexual practices, substance use, and family structure among a sample of predominantly white college females attending a Relig Health (2012) 51:1325-1336 DOI 10.1007 southeastern university. Given the high risk of acquiring genital human papillomavirus infection as a result of high risk sexual practices, gaining a better understanding of how religious affiliation can be used to promote healthy sexual behaviors is warranted.
Introduction
The National Survey of Religious Identification estimates that at least 81% of the US adult population identifies with a religious group (Kosmin et al. 2001) . Religious practice and beliefs may influence high risk and preventive health behaviors, yet the evidence for that influence remains mixed. For college-age adults, some studies report that religious activities are associated with a reduction in risky sexual behaviors (Manlove et al. 2008; McCree et al. 2003) , while others find no association (Davidson et al. 2008; Farmer et al. 2009 ).
Human papillomavirus (HPV) has been identified as the main etiological cause of cervical cancer (Bosch et al. 2002; Walboomers et al. 1999 ) and has also been associated with some anal and oral cancers. Despite the promises of the new HPV vaccine to prevent cervical cancer, HPV remains a prevalent infection among college-age women. The Pap test, a screening tool for cervical neoplasia, is recommended every 3 years for all women with an intact cervix who are or have been sexually active.(US Preventive Services Task Force 2006) Infection with a high risk type of HPV may cause cellular changes in the cervix resulting in an abnormal Pap test. By age 50, almost 80% of sexually active women will have acquired an HPV infection at some point in their lives.(Centers for Disease Control and Prevention 2004) In early stages, cervical dysplasia can be treated; however, delays in care have been associated with progression to invasive cervical cancer. (Leyden et al. 2005) .
Genital HPV infection can be transmitted from person-to-person through anal, oral, and/ or vaginal sexual intercourse. As a sexually transmitted infection (STI), the risks of acquiring HPV infection increases with the number of sexual partners and/or sexual encounters. Early age of sexual debut increases a person's risk of being exposed to HPV. For those who are sexually active, engaging in protective behaviors such as consistently using a condom during any sexual activity (i.e. anal, oral, or vaginal) reduces the risk of acquiring potentially oncogenic HPV infection.
Although abstinence is the most effective means of preventing the spread of HPV, a recent phenomenon known as technical virginity has emerged which may place these ''virgins'' at risk for acquiring HPV infection (Uecker, Angotti, and Regnerus, 2008) . Because genital HPV infection can also be transmitted during anal and oral sexual encounters, young women who substitute vaginal intercourse for non-vaginal sexual activities (i.e., anal and oral sex) may still be at risk for developing cervical, anal, and/or oral cancer later in life (Uecker et al. 2008) . While anal and oral HPV infection may be more prevalent in persons infected with HIV, the growing prevalence of adolescents and young adults with HIV/AIDS alone (whether newly acquired or perinatally acquired as the cohort born to HIV-positive mothers before effective antiretroviral therapies were made available in 1996) is reason to be concerned about the various modes that genital HPV infection can be transmitted in this population.
There is a mixed review in the scientific literature on the role that religion plays on engaging in risky sexual practices. Many of these risk behaviors, such as having unprotected sex and engaging in sexual intercourse with multiple concurrent (or lifetime) partners, have been shown to be associated with an increased risk of acquiring genital HPV infection. While some researchers have reported that adolescents and young adults who are actively involved with religious group activities are less likely to engage in these risky sexual behaviors (Manlove et al. 2008; McCree et al. 2003) ; others have reported no differences in sexual risk behavior solely based on religious affiliation (Davidson et al. 2008; Farmer et al. 2009 ) Some have suggested that in the United States (US), the trend has been toward a more permissive attitude regarding premarital sex among various religious groups (Uecker, et al.) . This growing trend supports the secularization hypothesis of religion, which posits that there has been an increasing gap between religious doctrine and behavior. Based on this theory, we examined the role of religious affiliation on engaging in risky and protective sexual behaviors among our sample of college women attending a large public, predominantly white university located in the southeastern region of the US.
The purpose of this paper is to describe the relationship between participation in high risk behaviors, protective behaviors and religious affiliation among college-age women in a large, predominately white southeastern university. The high risk behaviors examined for this study are risky sexual behaviors (e.g., not using a condom during sexual intercourse or engaging in anal, oral, or vaginal sex with more than one partner) and substance use including cigarette smoking, alcohol usage, and marijuana smoking, with the protective behavior being condom use.
Methodology
The Carolina Women's Care Study (CWCS) explored the molecular basis for HPV persistence, with a goal to identify and define the determinants (''biomarkers'') for the identification of women at the highest risk for cervical cancer development. Female students attending the Women's Care Clinic and the Thomson Student Health Center, at the University of South Carolina, were recruited for the study, which began in November 2004. Types of potential biomarkers assessed include immunologic, genetic, lifestyle, and gene expression profiles using microarrays. Every 6 months for the duration of their college experience, beginning as freshman, CWCS participants completed a questionnaire assessing the following: demographics, sexual history, smoking habits, alcohol usage, physical activity, food frequency, stress, depression, and discrimination.
A variety of studies were conducted using the data from the CWCS. The objectives of this study were to describe the relationship between participation in high risk behaviors, protective behaviors, and religious affiliation. The high risk behaviors examined for this study included cigarette smoking, alcohol usage, and marijuana smoking. The protective behavior examined was condom usage. Other variables examined were demographic variables, which included age at first vaginal sexual intercourse, family structure, and rurality. Specifically, we examined:
(1) The association between condom usage and religious affiliation, family structure, and rurality. (2) The association between HPV high risk behaviors and religious affiliation, family structure, and rurality.
Religious affiliation was measured using two questions: (1) Do you belong to a religious group? (2) If yes, what religious group do you belong to? Participants were given the following options from which to choose: No group, Catholic, Christian (but not Catholic), or Other. The high risk behaviors studied were cigarette smoking, marijuana smoking, and alcohol usage. The study participants were labeled as cigarette smokers and/or marijuana smokers depending on their responses to questions about how often they engaged in such an activity. Alcohol usage was assessed using three questions (1) how many drinks did you have within the past week, (2) how many days within the last 2 weeks have you had at least one drink, and (3) how many days within the last 2 weeks have you had four or more drinks at once.
The descriptive statistics for the demographics, condom usage, high risk behaviors, and religious affiliation in college women were examined followed by the statistical modeling. A set of hierarchical log linear models determined the association between participation in condom usage and religious affiliation and HPV high risk behaviors and religious affiliation in college women.
Results

Demographics of College Women
This study is a secondary analysis of an unbalanced dataset of 467 college women; most of who were born between 1985 and 1990 . Approximately 95% of the women reported their zipcode (n = 441), which was matched to data from the Economic Research Service in the US Department of Agriculture (2005) to determine the zipcode type. Most of the participants were White women from traditional family structures in urban areas across the southeastern United States. The traditional family structure represents the main male and main female influence being the mother and father. The non-traditional family structure represents any other combination of adult influence. The study participants were also asked whether or not they were religious and if so, to which religious group they belong. Approximately 76.4% of the participants were religious with 58% belonging to a nonCatholic Christian group. The family structure, zipcode type, ethnicity, and religious group of the sample are presented in Table 1 .
The SAT and ACT scores were self-reported by the participating women. The maximum score possible on the SAT is 2,400, if a student takes the three equally weighted portions (i.e., critical reading, mathematics, and writing). The maximum score possible on the ACT is 36. The women in the study scored relatively well with a mean SAT Score of 1,181 and mean ACT score of 25 (Table 2 ).
Sexual Behaviors: Protective and High Risk
Most of the women in this study were at least 14 years of age at their first vaginal intercourse with 22 of the women not yet having engaged in sexual intercourse at the beginning of the study. There were nine women who engaged in oral or anal sex, but not vaginal sex, thus labeled as technical virgins. Table 3 shows the frequency and percent of women by age at first vaginal intercourse. On average, the women in the study had three to four vaginal and/or oral sex partners. Of the 30 women who engaged in anal sex, most of them only had one partner (Table 4 ). The study participants reported their protective and risk behaviors every 6 months beginning with their freshman year for the duration of the time enrolled as an undergraduate student with the university. Most of the participants had at least four visits to the health center. With each visit, the number of people from whom information was retrieved decreased, by the ninth visit there were only five participants, suggesting 462 of the cases were censored. During these semi-annual visits, the participants reported the last time they had vaginal sexual intercourse, condom usage during the last vaginal intercourse, and use of various methods of birth control during the last time they engaged in sexual intercourse. Table 5 shows the last time the participants had vaginal sexual intercourse by visit. Most of the participants reported the last time for vaginal sexual intercourse as being more than one month ago and most of them reported using a condom during this last vaginal sexual intercourse (See Tables 5, 6 ). These data are self-reported; thus, there were some discrepancies in the counts for never having vaginal intercourse on both tables. Other time-varying demographics reported were cigarette smoking, marijuana smoking, and alcohol usage. Most of the participants were not smokers nor were they marijuana smokers. The participants typically had at least one alcoholic drink fewer than three days per week. Not many of the participants exceeded two drinks per week. Also, within a 2-week period, most of the women had four or fewer days in which they had four or more drinks at once. Tables 7, 8 , 9, 10 show the number of cigarette smokers, marijuana smokers, and alcohol usage by visit.
Statistical Analysis
This study sought to examine the relationship between HPV high risk and protective behaviors and religious affiliation, family structure and rurality. The protective behavior was condom usage. Most of the participants used a condom during intercourse. The number of vaginal, oral, and anal sex partners, cigarette smoking, pot smoking, and drinking were examined for the high risk behaviors. The religious affiliation included in the study were those with no religious group, Catholic, Christian (but not Catholic), and other. Family structure was described as traditional or non-traditional. The traditional family structure represented the mother and father being the main influence in the life of the woman. The non-traditional family structure included any other combination of the main female and main male influence that did not include the biological father and mother. The study participants were given the option to choose a mother, stepmother, grandmother, aunt, other relative, a non-relative, or none as the main female influence in their life. They were given similar options for the main male influence in their life (i.e., father, stepfather, grandfather, uncle, other relative, non-relative, or none). Rurality was described as urban, large rural, small rural, and isolated. A set of hierarchical log linear models were used to determine the association between condom usage, HPV high risk behaviors, religious affiliation, family structure, and rurality in college women. The most parsimonious model was selected using the difference in likelihood chi-square test for nested models. The analysis was completed using the model selection loglinear analysis in the Statistical Package for Social Scientists.
Religious Affiliation, Family Structure, Rurality, and Condom Usage
The first objective was to determine the association between condom usage and religious affiliation, family structure, and rurality. The data were analyzed using model selection for loglinear analysis with backward selection (Table 11 ). The significant association is between religion, family structure, and condom usage. This suggests there is an interaction effect between religion, family structure, and condom usage. The main effects were significant as well, but there is not enough evidence to conclude a significant relationship between the remaining variables.
HPV High Risk Behaviors
The high risk behaviors were divided into two categories-high risk sexual behaviors and high risk substance use behavior. The high risk sexual behaviors were defined as age at first vaginal intercourse, number of vaginal partners, number of oral partners, and number of anal partners. The high risk substance use behaviors were defined as cigarette smoking, marijuana smoking, number of days within the last 2 weeks with at least one drink, number of days within the last 2 weeks with four or more drinks at one time, and number of drinks per week. The analysis was run using one model for high risk sexual behavior and a second model for high risk substance use behavior for each of the religious affiliation, family structure, and rurality. The data were analyzed using model selection for loglinear analysis with backward selection. The second objective was to determine the association between HPV high risk behaviors and religious affiliation, family structure, and rurality (Table 12) . Given the main effects were the only significant effects there is not enough evidence to suggest there is a relationship between these variables. The only significant interaction effect is between religious affiliation and marijuana smoking (Table 13 ). The main effects suggest there is no relationship between alcohol usage, cigarette smoking, religious affiliation, family structure, and rurality. Overall the findings suggest a relationship exists between religion, family structure and condom usage and marijuana smoking and religion. A post hoc logistic regression was performed to further examine the effects of family structure, condom usage, and marijuana smoking on religion. The women in this study from a non-traditional family structure have a significantly higher probability of belonging to a religious group than those from a traditional family (Wald statistic 1 = 5.172, P = 0.023). The interaction effect between non-traditional family and condom use is significant. This suggests that women from non-traditional families who used condoms have a higher probability of belonging to no religious group than other women from non-traditional families who are virgins (Wald statistic 1 = 5.322, P = 0.021) (Table 14) .
Discussion
HPV infection is prevalent among sexually active adolescents and young adults. This is attributed in large part to engaging in risky sexual behaviors such as having unprotected sexual intercourse. Because HPV infection can be transmitted through anal, oral, or vaginal intercourse, technical virgins may also be at risk for becoming infected with potentially oncogenic HPV types if they engage in unprotected anal and/or oral sexual intercourse.
We examined the relationship between religious affiliation and engaging in both risky and protective sexual behaviors, as well as substance use. While religious young adults are sexually active, it appears that they engage in protective sexual behaviors such as using condoms. Family structure plays a key role in the association between religious affiliation and condom usage.
The findings reported in this study were obtained via self-report and therefore has some limitations. Our sample was also largely white, urban, female college students from traditional two parent households. Therefore, our findings are limited in its generalizability to other populations. Although religious affiliation appears to play a role in condom usage, our study's interpretation is limited because we were not able to assess key factors such as actual participation in religious activities, individual/family religious beliefs, etc. This was an inherent limitation of using secondary data.
Future Research
The majority of the participants in the CWCS study had been sexually activated despite the fact that the majority were affiliated with a religious group. These findings support the secularization of religion hypothesis. Interestingly, religious affiliation was significantly associated with condom usage and not engaging in risky sexual behaviors. Further research is needed to explore the associations between sexually active young adults' religious beliefs and engaging in protective sexual behaviors. Health promotion activities are also warranted to educate technical virgins about HPV transmission risk via anal and oral sexual intercourse. 
